Beverly, MA, USA) F(ab') fragments were used to visualize the co-localizations of Snail and 4-HNE, or Snail and ALDH1A1. Alexa 488-conjugated anti-rabbit IgG F(ab') fragments were used to visualized p-Smad2/3 proteins. Fluorescence was visualized and analyzed by an LSM 510 META laser confocal microscopy system (Carl Zeiss, Oberkochen, Germany). Target protein-positive area was calculated as the percent of the total field with ImageJ software (National Institute of Health, Bethesda, MD, USA). For in vitro assay, cells were seeded on poly-L-lysine coated cover glass in 6-well-plates and incubated for 24 hours for attachment. Then, cells were treated with 3 nM paclitaxel with or without 30-minute-pretreatement of EW-7197 (100 nM) for 2 hours. Cells were formalin-fixed and processed as above for visualization of p-Smad2/3. For immunohistochemistry, an avidin-biotin-peroxidase complex method using ABC kit (Vector Laboratories,Burlingame, CA, USA) was adopted on formalin-fixed and paraffin-embedded sections of primary tumors. AntiNanog and Anti-Oct4 (Abcam, Cambridge, MA, USA) were used as primary antibodies. HRP-conjugated anti-rabbit IgG antibodies (Santa Cruz Biotechnology, Santa Cruz, CA, USA) were used. After color reaction was developed by DAB (Vector Laboratories,Burlingame, CA, USA), sections were counterstained by hematoxylin (SigmaAldrich). Target protein-positive area was calculated as the 3 percentage of field with Image J program (NIH Image, Bethesda, MD, USA).
Western Blots for quantifying 4-hydroxynonenal (4-HNE)-modified proteins
Primary tumor tissues from the xenografted-mice were homogenized in RIPA buffer and the concentration of protein was determined as described above. Protein was denatured with SDS by boiling at 95 ℃ for 5 minutes. A total 15 μg of protein was separated by electrophoresis with a western blot kit (Bio-Rad Laboratories, Richmond, CA, USA) and transferred to a polyvinylidene difluoride (PVDF) membrane (Millipore, Bedford, MA). After blocking with 5% BSA for 30 minutes at room temperature, the membrane was incubated with the anti-4-HNE antibodies (Abcam, Cambridge, MA, USA) (1: 1000) for overnight at 4 ℃, followed by incubation with peroxidase-linked anti-rabbit IgG antibody (Santa Cruz Biotechnology, Santa Cruz, CA, USA) (1:2000) for 1 hour at room temperature. Chemi-luminescence was developed with ECL (Atto, Tokyo, Japan) and detected with a digital imaging system LAS3000 (Fujifilm, Tokyo, Japan).
Cell cycle analysis by propidium iodide staining
Cells were harvested and fixed in 70% ethanol for 30 minutes on ice. The ethanolfixed cells were washed with phosphate-buffered saline (PBS) and million cells were suspended in PBS. Afterwards, cells were centrifuged and 50 μl of RNase A solution (100 μg/ml) was added to ensure that only DNA is stained. 400 μl of propidium 4 iodide (PI) solution was directly added and cells were incubated in PI/RNaseA solution for 30 minutes in the dark at room temperature (RT). DNA contents were analyzed using a BD FACS Calibur (BD Bioscience, San Diego, CA, USA). Gemini EM fluorescence plate reader as described above.
Cell viability assays

Analysis of lung metastasis in MDA-MB-231-xenografted mice
Metastatic MDA-MB-231 cells in lungs of xenografted-mice were analyzed by quantifying the mRNA level of human GAPDH in mouse lungs. Mice were sacrificed and the total RNA was isolated from the left lobes of lungs. cDNA was synthesized as described in the Material and methods section. The mRNA level of human GAPDH was normalized by the mRNA level of mouse GAPDH. The specificity of primers was confirmed in various cell lines and mouse tissues. Primers used for detecting human GAPDH were forward-CCAGGGCTGCTTTTAACTCTGGTA and reverse-AGCATCGCCCCACTTGATTTTGGA. Primers used for detecting mouse Gapdh were forward-ATGTGTCCGTCGTGGATCTGA and reverse-TTGAAGTCGCAG-GAGACAACC. 
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GCUGCAGGACUCUAAUCCA ( The growth rates of MDA-MB-231 and MDA-MB-231-P cells were analyzed by cell viability assays using Cell Counting Kit-8 (Dojindo, Japan). Cells were seeded in 96 well plates (4000 cells/well) (0 hour) and cell viability was analyzed at various time point (12, 24, and 48 hours).
